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A B S T R A C T
The new species Parietochloris grandis sp. nov. is described from forest soil in the Dnipropetrovsk region, Ukraine.
The description is based on morphological features and the phylogenetic analysis of partial SSU rDNA and rbcL
genes. Phylogenetic analysis places P. grandis in the Parietochloris clade, within the family Trebouxiophyceae.
The novel strain formed a strongly supported monophyletic lineage with the type species of Parietochloris, P.
alveolaris. P. grandis diﬀered from other species in the Parietochloris clade by the size and form of vegetative cells
and the large number of zoospores in zoosporangia. A number of experiments with diﬀerent phosphates and
nitrates concentrations were conducted to evaluate changes in fatty acid proﬁle and biomass. The dominant fatty
acids during cultivation on standard BG-11 medium, as well as with the phosphates concentrations ranged from
0.22 to 2mM, were linoleic acid (24–25%), palmitic acid (12–14%), linolenic acid (9–12%), and oleic acid
(7–11%). The content of arachidonic acid and eicosapentaenoic acid ranged from 3.5 to 4.5% and 0.7% to 0.8%,
respectively. The fatty acid proﬁle and total fatty acids varied signiﬁcantly under diﬀerent nutrient deﬁciency.
The greatest variation was found for oleic acid (9–46%) and linolenic acid (2–13%). The percentage of ara-
chidonic acid was the highest with a standard nitrates concentration in the medium (5%) and the lowest in the
absence of phosphates and nitrates (1.3–1.5%), but the absolute content in dry biomass was similar in all var-
iants of the experiment (6.5–9.3 mg g−1 dry weight). The absence of nitrogen and both nitrogen and phosphorus
led to a 3–fold increase in TFA in comparison with the control. Thus, this strain can be considered in bio-
technological application as a potential producer of the essential linoleic acid or oleic acid.
1. Introduction
Parietochloris Shin Watanabe et Floyd is one of many poorly known
genera of green algae (Chlorophyta). It was separated from the genus
Neochloris Starr with its included species having mononuclear cells and
naked zoospores with counter-clockwise absolute orientation of the
ﬂagellar basal bodies [1]. Parietochloris alveolaris (H.C. Bold) Shin
Watanabe et Floyd in Deason et al. (basionym: Neochloris alveolaris H.C.
Bold), the type species of the genus, was isolated from a spring-fed
calcareous pool (USA, Tennessee) [2]. From an ecological point of view,
species in Parietochloris are found in terrestrial environments, such as
soils. They have also been identiﬁed from habitat types such as steppe,
meadow, forest and ﬂoodplain at diﬀerent climatic zones: equatorial,
subequatorial, tropical, subtropical and temperate zone [3–5]. Ac-
cording to modern taxonomic concepts, the genus belongs to the algal
class Trebouxiophyceae but does not form a monophyletic group [6,7].
The numerous phylogenetic studies of the coccoid green algae now
available conﬁrm the presence of hidden diversity within the group.
https://doi.org/10.1016/j.algal.2018.06.008
Received 10 November 2017; Received in revised form 9 June 2018; Accepted 9 June 2018
⁎ Corresponding author at: Institute of Plant Physiology, Russian Academy of Sciences, 127276 Moscow, Russia.
E-mail address: mz_5@ukr.net (Y. Maltsev).
Algal Research 33 (2018) 358–368
Available online 20 June 2018
2211-9264/ © 2018 Elsevier B.V. All rights reserved.
T
